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WBS	1.5:	Calormeter	Electronics	
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Electronics	Overview	
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WBS	1.5	Scope	
•  WBS	1.5.1	OpIcal	Sensors:	Procure,	test	and	sort	all	opIcal	

sensors	(SiPMs)	for	the	EMCal	and	HCal	preproducIon	and	
producIon	Detectors	

•  WBS	1.5.2	Front	End	Electronics:	Procure	components,	
assemble	and	Q/A	all	front	end	EMCal	and	HCal	electronics,	
including	on-detector	cables	and		power	systems	for	
preproducIon	and	producIon	detectors.	

•  WBS	1.5.3:	Calorimeter	DigiIzers:	Procure	components,	
assemble	and	Q/A	digiIzer	system	for	the	EMCal	and	HCal	
detectors	including	signal	fibers	and	power	systems	for	
preproducIon	and	producIon	detectors.	

6/5-6/17	 E.J.	Mannel,	BNL	 4	



WBS	1.5	Deliverables	
•  WBS	1.5.1	OpIcal	Sensors	

–  1800	SiPMs	for	preproducIon	
prototype	EMCal	and	HCal	
Detectors	

–  113K	SiPMs	tested	and	sorted	
for	ProducIon	EMCal	and	
HCal	detectors	

•  WBS	1.5.2	Front	End	
Electronics	
–  384	Channels	preproducIon	

EMCal	channels	
–  96	Channels	preproducIon	

HCal	channels	

–  24576	Channels	of	EMCal	
producIon	channels	

–  3072	Channels	of	HCal		
producIon	channels	

–  Slow	controls,	signal	cables,	
power	cables,	power	systems,	
and	LED	calibraIon	system.	

•  WBS	1.5.3	DigiIzer	System	
–  27648	channels	of	digitzers	

meeIng	sPHENIX	readout	
requirements	

–  Timing	interface	to	sPHENIX	
Iming	system	

–  Power	supplies	
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WBS	1.5	Prototypes	
•  Most	devices	in	advanced	stage	of	

development	
•  Cost	esImates	based	on	prototype	designs	
•  Analog	modules	used	as	part	of	T-1044	
•  Low	technical	risk	
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Preamp	Noise	Measurement	

DigiIzer	Module	

2x8	EMCal	Preamp	Module	



OrganizaIonal	Chart	
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WBS	1.5	OrganizaIon	
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Work	Packages:	
•  OpIcal	Sensor	

Procurement	

Work	Packages:	
1.  Prototype	

DigiIzers	
2.  ProducIon	

DigiIzers	

Work	Packages	
1.  EMCal	PreproducIon	
2.  EMCal	ProducIon	
3.  HCal	PreproducIon	
4.  HCal	ProducIon	



BoE	Document	Overview	
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NavigaIon	Page		

Basis	Of	
EsImate	Sheet	

Task	Summary	
Sheets	

System	Cost	
Sheet	

Quote	
Sheet	

Quote	
Sheet	

Defines	the	work	package	
assumpIons	used,	and	package	cost	

Defines	the	tasks	for	the	work	
package,		esImates	labor	for	each	
task,		and	cost	for	task	

Defines	the	M&S	costs	for	the	
system,	adds	conIngency		



WBS	1.5	BoE	Example:	NavigaIon	Page	
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WBS	1.5	BoE	Example:	BoE	Page	1		
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IdenIfy	what	was	
used	for	esImaIng	
the	cost	and	links	to	
addiIonal	
informaIon	



WBS	1.5	BoE	Example:	BoE	Page	2		
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AssumpIons	
used,	details	of	
the	basis	of	
esImate,	work	
package	cost	
and	work	
package	cost	+	
conIngency	



WBS	1.5	BoE	Example:	BoE	Page	3		
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Explain	how	the	
conIngency	was	
determined	and	
the	levels	
assumed	



WBS	1.5	BoE	Example:	System	Cost	
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WBS	1.5	Example:	Task	Summary	
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WBS	1.5	BoE	Example:	Detailed	Cost	EsImate	
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•  Detailed	module	
esImates	

•  Based	on	BoMs	
•  Used	for	system	

cosIng	
•  Available	in	BoE	

documents	



WBS	DicIonary	
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Resource	Loaded	Schedule	
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WBS	1.5	Milestones-I	
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WBS	1.5	Milestones-II	
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Risk	Registry	

6/5-6/17	 E.J.	Mannel,	BNL	 21	



Current	Status	
•  Well	developed	set	of		cosIng	documents	(BoEs)	
•  EsImates	are	based	on	current	prototype	designs	

–  Most	price	esImates	with	in	last	9	month	
–  Bojoms	up	conIngency	ranging	from	20%-40%	
–  Advanced	stage	of	prototyping	implies	low	technical	risk	

•  Cost	esImates	are	rouInely	updated	on	recent	design	
changes.	

•  On	going	discussions	with	vendors	to	“value	engineer”	where	
possible.	
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